Western Michigan University

ScholarWorks at WMU
Master's Theses

Graduate College

7-1967

The Relation of Aggression to Escape Opportunity
Marshall Wolfe

Follow this and additional works at: https://scholarworks.wmich.edu/masters_theses
Part of the Experimental Analysis of Behavior Commons

Recommended Citation
Wolfe, Marshall, "The Relation of Aggression to Escape Opportunity" (1967). Master's Theses. 3270.
https://scholarworks.wmich.edu/masters_theses/3270

This Masters Thesis-Open Access is brought to you for
free and open access by the Graduate College at
ScholarWorks at WMU. It has been accepted for inclusion
in Master's Theses by an authorized administrator of
ScholarWorks at WMU. For more information, please
contact wmu-scholarworks@wmich.edu.

THE RELATION
OF AGGRESSION TO
ESCAPE OPPORTUNITY

by
Marshall Wolfe

A Thesis
Submitted to the
Faculty of the School of Graduate
Studies in partial fulfillment
of the
Degree of Master of Arts

Western Michigan University
Kalamazoo, Michigan
July 1967

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

ACKNOWLEDGEMENTS

In conducting the present investigation, I am grateful
for the cooperation and advice of Drs. Ronald R. Hutchinson and
Paul T. Mountjoy.

I am particularly grateful to Dr. Roger E.

Ulrich, who has been closely associated with this project for
the last two years.

My thanks also to the staff at the Behavior

Research Laboratory at Western Michigan University, whose cooper
ation and criticism have proved invaluable.

The opportunity to

conduct research through the financial benefits of a graduate
assistantship coupled with the interaction of the department faculty
has made graduate study a sincere pleasure.

Marshall Wolfe

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

MASTER'S THESIS

M -1300

W O LFE, M arshall
THE RELATIO N OF AGGRESSION TO ESCAPE
OPPO RTUNITY.
W estern Michigan U niversity, M .A ., 1967
Psychology, experim ental

University Microfilm s, Inc., Ann Arbor, Michigan

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF CONTENTS

PAGE
Introduction................................

1

Method......................................

5

Subjects.................................

5

Apparatus................................

5

Procedure................................

6

Results and Discussion......................

9

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

INTRODUCTION

Much of the recent literature concerning the experimental
analysis of aggression has been focused upon the multitude of
environmental and genetic events which contribute to this pheno
menon.

Scott (1958) introduced a number of genetic and social

causes of aggression.

O'Kelly and Steckle (1939) observed a

consistunt stereotyped fighting response as a result of electric
foot shock.

Since then much work has been done to further identify

a number of the parameters related to the phenomenon of aggression.
Ulrich and Azrin (1962) identified shock frequency, shock intensity,
and chamber size as contributing factors.

Azrin, Ulrich, Hutchinson,

and Norman (1964) further demonstrated the role of shock duration
upon aggression.
Electric foot shock with similar properties has also been
shown effective in conditioning escape behavior in individual
organisms (Mower, 1940; Dinsmore and Winograd, 1958; Barry and
Harrison, 1957).

Two recent studies have dealt with the interaction

between these two phenomena of escape and aggression.

Ulrich (1967)

presented a situation in which rats were individually trained on an
escape procedure in an experimental chamber divided in half by clear
Plexiglas.

The escape response consisted of a bar press which ter

minated electric shock.

When escape

responding stabilized between

subjects, they were paired, one on each side of the Plexiglas
partition.

Cooperative criterion required both animals to respond

1
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2
within 15 seconds of each other.

Escape responding continued to

be emitted at the same efficient rate as in the previous procedure.
Later, the partition was raised and it was observed that fighting
occurred and hence, escape responding became less efficient.

It was

further noted that animals which received prolonged cooperative
escape training with the partition present, performed better when
the partition was removed, resulting in fewer fights than when the
animals received less cooperative escape training.
In a second study investigating the interaction between escape
and aggression, Azrin, Hutchinson, and Hake (1967) presented an
experimental situation consisting of a chamber with a bar in one
corner which, when pressed, terminated electric foot shock to the
rat.

In the opposite corner another rat was restrained in an up

right position on a plastic plate which prevented him from receiving
shock.

The behaviors measured of the unrestrained rat were attacks

directed against the restrained rat and escape responses.

The dis

tance between the response bar and the restrained rat were great
enough to preclude both behaviors occurring simultaneously.

The

results of the study indicated that over a number of sessions the
escape responding dominated the aggressive responses to the point
that a minimum amount of fights occurred per session.

However, when

the escape criterion was raised from one bar press to 3 or 4, the
probability of effective escape decreased, while the probability of
the attack response increased.
Lorenz (1966) in his book on Aggression describes similar
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behaviors derived from naturalistic observation.

Irenaus Eibl-

Eibesfeld (1961) discussed aggression not in terms of fighting, but
rather as aggressive displays prior to actual physical contact.

His

contention was that physical contact that can lead to the death of one
of the contestants is not beneficial to the species and therefore does
not occur with any great frequency.

Consequently, stereotyped escape

responses have also developed as an alternative to aggression.

He

described this "natural" escape behavior in rats as "...landing on
his back giving up and moving away" (p. 119).

Although they describe

aggressive responses closely relating to those described by Ulrich
and Azrin (1962), the escape behavior they observed was not an operant
bar press.

Rather, it involved running away from the aversive stim

ulus— a "built in" response.

It is therefore often implied by the

naturalist that experiments conducted in an artificial environment,
i.e. the experimental chamber, yield artificial results.

The present

study therefore investigates the interaction between a "naturalistic"
escape response, i.e. running, and aggression, within an experimental
chamber which permitted the running response described as "built-in"
while still maintaining the control necessary to the scientific
discipline.
Azrin, Hutchinson, and Hake (1967) demonstrated that when the
response requirement for successful escape was sufficiently low, the
unrestrained rat exhibited the escape response as opposed to the
attack response.

It was therefore a second purpose of the present

study to determine if the opportunity for a low requirement escape
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response (running) was sufficient to disrupt ongoing aggressive
behavior.
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METHOD
Subj ects
The subjects used were 20 naive male Long-Evans hooded rats 90
days old at the onset of the study.

They were maintained on an ad

libitum food and water diet, and housed individually.

Hooded rats

were employed in the study as they characteristically tend to be more
aggressive than other strains, thus increasing the probability of a
fighting response.
Apparatus
The apparatus employed (fig. 1) consisted of a chamber measuring
6" x 24" x 12" high.

The back, top, and one end were constructed of

plastic laminate and the front of clear Plexiglas.

The remaining end

employed a movable plunger which facilitated returning the subjects
to the start box without their being handled by the experimenter.

A

movable partition which could be electrically raised was located six
inches from the enclosed end, thus forming a 6" x 6" start box.

Three

of these walls were constructed of copper, enabling them to be elec
trically charged.

Eighteen inches of the floor was constructed of

1/4" stainless steel rods spaced on 3/4" centers through which a 100
volt, 2 ma. scrambled Hoffman and Flesher (1962) electric shock could
be delivered.

The remaining 6" of floor area consisted of bake-lite

safe plate which was hinged at one end and balanced on a micro-switch
on the other end.

One quarter inch strips of .015 copper plate were

spaced on 3/4" centers over the safe plate which also carried electric
foot shock.

Shock delivery and fights were programmed and recorded
5
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by means

of electronic switching devices.

Procedure
At the onset of the study, the animals were paired for the ex
perimental sessions but continued to be housed individually.

Escape

training consisted of placing an animal in the start box, lowering
the partition, and allowing five minutes for adaptation.

One hundred

shocks were then delivered with a shock duration of 0.5 seconds and
an interval of 0.5 seconds.

At the termination of the one hundredth

shock, an electric timer was started as the partition was raised thus
presenting an escape opportunity to the subject.

The escape response

consisted of running from the start box to the safe plate which si
multaneously terminated both the shock and the timer.

The latency

between the removal of the partition and the operation of the safe
plate micro-switch was recorded.

Three procedures were employed to

determine if individual or paired escape training resulted in differ
ent effects upon final performance.
Procedure 1
Both members of each pair received the individual escape train
ing as described.

When the escape latencies reached asymptote and

became stable for both subjects as individuals, they were then paired.
In addition to escape latencies, fights, both before and after the
partition was raised, were recorded.

The criterion employed to desig

nate a fighting response was consistent with that described by Ulrich
and Azrin (1962) as "A striking or biting movement by either animal
while standing on its hind legs in the stereotyped fighting posture."
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Procedure 2
In this procedure, only one member of each pair received indi
vidual escape training, while the other member remained naive from
the experiment.

When the trained member's escape latency reached

asymptote and stabilized, he was then paired in the experimental
situation with the naive member.
Procedure 3
Neither member of the pairs received individual escape training.
In the first trial both members were placed together in the experi
mental chamber.

Fights and latencies were again recorded.

Four pair of the subjects were used to demonstrate that the
decrease in fighting after the partition was removed was not merely
a function of increased floor area as suggested by Ulrich and Azrin
(1962).

The procedure illustrating this consisted of only one trial

for each pair and employed partial withdrawal of the plunger prevent
ing arrival on the safe

plate.

Using this procedure, the entire

floor area both before and after the partition was removed consisted
of grid.

When the partition was removed, floor area increased from

36 to 108 square inches.
A somewhat similar procedure was employed for two other pair of
the rats.

The purpose was to demonstrate that raising the partition

exhibited stimulus control over ongoing aggressive behavior, and
that the movement of the subjects from the start box to the safe
plate was in fact a consequence of that behavior, i.e., termination
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of the aversive stimulus.

During this procedure the plunger was

again drawn completely back, exposing the safe plate as it had
throughout the study.

The safe plate continued to record latencies

but did not terminate the electric foot shock.

Upon arrival on the

safe plate, inescapable shock continued for another one hundred pre
sentations.
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RESULTS AND DISCUSSION

In the present study, shock intensity, duration, interval, and
chamber size were combined in a manner which has previously been
shown to produce high probability of fighting responses in paired
rats.

The results of the interaction between the aggressive re

sponse and a learned escape response are represented in fig. 2 - 1 0 .
In order to facilitate graphic presentation of the figures, each
point plotted depicts the average indicated response for three trials
except where otherwise indicated.

The responses were sufficiently

stable to permit representation in this manner without distorting the
e
data.
Figures 2 and 3 depict the results of the procedure in which
both members of the pairs received individual escape training prior
to being paired in the experimental situation.

The individual escape

latencies for subjects 409 and 410, (fig. 2, solid circles and open
circles, respectively) averaged 1.7 seconds and 1.4 seconds respec
tively for the first 42 trials.

Although escape latencies showed a

slight increase during the first three trials following pairing (half
filled circles), these latencies quickly decreased and stabilized.
The escape latencies averaged 1.0 seconds for the next 45 trials.
The average number of fights per trial (closed circles) during the
100 shock presentations before the partition was removed was 64.
Following removal an average of only 0.2 fights (open triangles) per
trial were recorded.

Results obtained in a study investigating

9
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chamber size as a factor in aggression (Ulrich and Azrin, 1962) would
suggest that this decrease in fighting was a direct function of the
increase in floor area following the removal of the partition.

It

might be pointed out that the size of the chamber only facilitates
physical contiguity, and that in fact, the subjects were as close to
gether immediately after the partition was removed as they were prior
to its removal.

It can be also observed that rats, either individu

ally or in pairs, exhibit a great deal of reflexive skeletal and
muscular activity in reaction to electric foot shock.

Observation-

ally, this activity specifically jumping off the grid, is often
interpreted as escape behavior.
The results of the present study, could possibly be interpreted
in three different manners:
1.

Increased floor area, following the removal of the

partition, decreased or eliminated the probability of a light occur
ring, therefore not interfering with the previously learned escape
response.
2.

Escape latencies for both individual and paired subjects

were not an operant "escape", but rather a reflexive response to
electric foot shock.
3.

Increased floor area following partition removal was not

in itself instrumental in reducing fighting to a near zero level,
but aggression was precluded by the escape behavior.

Furthermore,

stable and low escape latencies were in fact a function of the con
sequences of that behavior, i.e. shock termination; and the removal
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of the partition served as a discriminative stimulus which occasioned
that behavior.
An extinction procedure which continued to record latencies but
was no longer effective in terminating shock in the floor or the safe
plate, was employed to determine these considerations.
The results of this procedure (fig. 2) indicate that the escape
behavior was not reflexive, but was emitted as a consequence of that
behavior.

The points plotted on the figure indicate individual

trials rather than the average of three trials.

Occasionally, escape

latencies during extinction were recorded at or near the previous
level when they were effective at terminating shock.

During the

extinction trials, fights to the one hundred shocks prior to the re
moval of the partition increased to an average of 75 per trial,

it

can also be seen that although an increased floor area decreased the
number of fights

to the 100 shocks following the removal of the par

tition to an average of 62 per trial, that this decrease is far in
excess of the 0.2 per trial average when escape was effective.
Although there were individual differences in escape perfor
mances and level of aggression, similar results were obtained in
subjects 411 and 412 (fig. 3) following the same procedure as subjects
409 and 410.
The results of the procedure in which only one member of each
pair received individual escape training prior to being paired in
the experimental chamber are presented in figures 4 through 7.

The

escape latencies of the individually trained member of each pair are
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depicted by solid circles.

Again it can be seen that although indi

vidual differences existed, these latencies did stabilize for each
subject.

The average latency for subject 406 (fig. 4) during 45

trials was 2.3 seconds per trial.

When paired with subject 405, the

average escape latency for both subjects decreased to 1.9 seconds per
trial.
In order to determine if the decrease was a function of the
latency of subject 405, or whether efficiency in escape responding
increased as a function of a number of trials for one or both subjects,
they were then run individually.

Average escape responding for both

subjects again decreased to 1.5 seconds per trial for subject 406
and 1.0 seconds per trial for subject 405.

Later, when paired, the

average escape latency was 1.1 seconds per trial for 18 trials.
Because the decreases in escape latencies were negligible and a
limited number of trials were employed, no conclusive statement can
be made to account for the change.

A somewhat different procedure

was employed with subjects 406 and 405 to determine the effects of
increased floor area.

The plunger was only partially withdrawn pre

venting arrival on the safe plate.

When the partition was removed,

floor area increased from 36 to 108 square inches.

Since the safe

plate was not accessible, no latency could be recorded.

The last

point on fig. 4 depicts one trial employing this procedure instead
of the average of three trials.

Sixty-eight fights occurred to the

100 shock presentations prior to the removal of the partition.

Fol

lowing the removal of the partition, 49 fighting responses occurred
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to the next 100 shock presentations, at which point the trial was
terminated by the experimenter.

Although there was a decrease in

fighting it was considerably higher than when escape opportunity was
available.
Figures 5 and 6 represent the results of 2 more pair employing
the procedure in which only one member of each pair received indi
vidual escape training.

Unfortunately, one subject in both pair had

to be destroyed due to the severe wounds they incurred during the
paired sessions.

These data nonetheless, are significant in that

they demonstrated that although aggression was occurring with suffi
cient magnitude to inflict serious injury, escape behavior dominated
when the opportunity became available.

In the case of subjects 420A

and 419 aggressive responses to the 100 shock presentations prior to
the removal of the partition averaged 84 per trial.

After the parti

tion was removed, however, only an average of 0.14 fights for that
trial occurred.
Subject 421B (fig. 7) maintained an average escape latency of
1.2 seconds per trial for 24 trials.

After being paired with 422,

escape latencies averaged 1.1 seconds per trial for the pair.

Fights

to the 100 shocks prior to the partition removal averaged 0.36 per
trial.

The extinction procedure used with subjects 409 and 410 and

411 and 412 (figs. 2 and 3) which recorded latencies, but did not ter
minate shock was also employed with this pair.

The points plotted

depicting this procedure (fig. 7) represent individual trials.
cies increased to an average of 6.5 seconds per trial.

Laten

Fights to the

100 shocks prior to the removal of the partition averaged 75 per
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trial, and decreased to an average of 69 per trial after the removal
of the partition.
Following this procedure, a reversal was employed.

Along with

recording escape latencies, arrival on the safe plate once again was
effective in terminating shock.

After the first successful response

which terminated shock (trial 71), escape latencies quickly returned
to a low level.
The results of the procedure in which neither member of the
pairs received individual escape training but were initially paired
in the experimental situation, are presented in figures 8, 9, and 10.
During the first 29 trials for subjects 410 and 402 (fig. 8), escape
latencies were very unstable and averaged 17.4 seconds per trial while
fights to the 100 shocks prior to partition removal averaged 50 per
trial.

It was observed that the pair did not appear to demonstrate

the vigorous activity characteristic of other subjects.
was then increased from 100 V.A.C. to 150 V.A.C.

The voltage

During the next 24

sessions, escape latencies decreased to an average of 1.1 seconds
per trial.

Fighting increased to an average of 85 fights to the 100

shocks before the partition was raised and decreased to 0.1 fights
afterward.
The subjects were then run as individuals for 21 trials.

The

average latency for 401 was 1.5 seconds per trial, for 402 was 1.0
seconds per trial.
of the trials.

The subjects were again paired for the remainder

The last trial depicts the number of fights to the

100 shocks before and 100 shocks after the removal of the partition
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during a one trial procedure in which the safe plate was not avail
able.

Eighty fights occurred before partition removal, while 51

occurred after.

Once again, although fighting occurred at a lower

frequency as a function of increased floor area, it was still much
greater than when escape opportunity was present.
The experiment was terminated for subjects 403 and 404 (fig. 9)
because of injuries inflicted to one member during a trial, once
again demonstrating that although aggression was occurring with
great magnitude, escape dominated when the opportunity was presented.
Subjects 413 and 414 (fig. 10) were also initially paired in
the experimental situation.

Their average escape latency for 72

trials was 1.8 seconds per trial.

They averaged 85.3 fights per

trial to the 100 shocks before the partition was removed and only
0.24 fights per trial following partition removal.
The last point (fig. 10) depicts the results of the procedure
which did not allow arrival on the safe plate by only partially with
drawing the plunger.

Eighty one fights occurred to the 100 shock

presentations prior to the removal of the partition, while 39 fights
occurred to the 100 shock presentations after its removal.
The data obtained from the present study support those of
Ulrich (1967) and of Azrin, Hutchinson, and Hake (1967), by demon
strating the dominance of escape behavior over aggressive behavior.
The generality of a statement concerning the interaction of
escape and aggression must be limited to the specific environmoiital
conditions imposed by a particular investigation.
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In the present study where the escape response (running) was
one which occurred with a higher probability than a bar press, escape
readily acquired dominance over aggression.

In the study by Ulrich

(1967) the escape response criterion was higher yet, requiring co
operation between both rats.

Consequently, in the majority of cases,

escape behavior was not as dominant as the aggressive responses.

In

some instances, where individual training was not extensive, aggres
sion occurred at a high enough rate to preclude the cooperative bar
press.
It appears then, that an escape response will take precedence
over an aggressive response only when the response criterion is
sufficiently low and has a high probability of occurring.

This was

exquisitly demonstrated by Azrin, Hutchinson, and Hake (1967) by in
creasing the escape criterion, i.e., the number of bar presses to
effectively escape shock.

When this number reached 3 or 4, the es

cape behavior disintegrated and was replaced by attack towards the
restrained rat.
It should be emphasized that the degree to which aggression
occurs depends critically upon the manipulation of a large number of
stimuli in the environment.

Furthermore, the present investigation

demonstrated that not only could a high probability or "naturalistic"
escape response preclude the aggressive response, but that the oppor
tunity for escape as presented by the removal of the partition exhi
bited adequate control to disrupt ongoing aggression.
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